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Bayer 25141, 373 
Bayer 25198, 376 
Beauveria, 281 
degrees of virulence, 287 
viability of, 288 
Beauveria bassiana 
Cerambycidae susceptibil- 
ity, 129 
Lepidoptera resistant to, 


microbial control, 281, 283 
optimum germination, 291 
Beauveria tenella, 281 
Bed bug, see Cimex lectu- 
larius 
Bee 
flower feature attractions, 
221 
intruders, 209 
mimicry of, 125, 126 
see also specific names 
Beet leafhopper, see Cir- 
culifer tenellus 
Behavior of insects, see 
Ethological studies of 
insect behavior 
Belostoma indica, see 
Lethocerus indicus 
Bembix, 224 
Bembix brullei, 228 
Bembix nipponica, 213, 216 
BHC (benzene hexachloride), 
371 
control by 
of European apple 
sawfly, 352 
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of flea beetles, 378 
seed-corn maggot, 373 
seed treatment, 378 
of wireworms, 371, 372 
of woolly apple aphid, 350 
malaria eradication, 421 
plant residual toxicity 
testing for, 332 
residual ay of, 323, 
326, 327, 330 
residue testing for, 323 
soil residual toxicity of, 


y-BHC 

control by 
of carrot rust fly, 374 
of flea beetles, 374, 378 
of frit fly, 374 

lethal action of, 310 

measurement of potency, 

322 
residue testing methods for, 


seed treatment, 378 
wireworm control, 371, 


Bidi-bidi, 270-71 
Bildungsherde, see 
Haemopoietic organs 
Bile pigments, 68-69 
Bioclimatics, 183-206 
analysis, 188-90 
biological aspects of, 184-88 
climatic indicators, 188-89 
climatic observation, 188 
correlations, 190-97 
definition of, 183 
humidity, 185-86 
light intensity, 187 
rain and winter cold, 186 
snow, 186 
temperature, 184-86 
thermal constant and 
distribution, 191-92 
use in forecasting distri- 
bution, 197-201 
Biological control 
of cacti, 112 
host-parasite populations, 
243-45 
parasitic Hymenoptera, 
161-80 
of weeds with insects, 
251-76 
current efforts, 272-73 
examples of, 260-72 
host specificity, 254-55 
principles and concepts, 
253-54 
probability of success, 
257-60 
risks of introduction, 
254-55 
starvation tests, 255-56 
unfounded criticisms of, 
256-57 
Black sage, see Cordia 





macrostachya 
Blapstinus, 379 
Blatta orientalis, 7 
Blattella germanica, 2, 44, 
313 
Blepharomastex 
acutangulalis, 261, 262 
Blissus leucopterus 
(chinch bug), 327 
Blood cell, 1-16 
organs forming, 2-3 
see also Haemocyte 
Blowfly, 26 
Bombus hortorum, 46 
Bombyx mori (silkworm) 
epidermis survival, 24 
food ingestion rate, 141 
haemocyte count, 3 
hormone influence on 
behavior, 216 
microsporidia in, 283 
and Nosema bombycis, 34 
pebrine of, 282 
pheromones of, 39 
pigments in 
anthoxanthins, 65 
carotenoid, 60, 61 
cytochrome-C, 69 
ommochromes, 72-73 
pterins, 66, 67, 68 
response to female scent, 


sex attractant of, 40, 42 

survival in Wyatt's 
medium, 25 

tissue culture, 19, 20, 22, 


amino acids, 26 
energy source of, 26 
hanging drop in, 30 
hormones in, 28 
media for, 29 
nucleic acids in, 27 
tissue extracts, 28 
Borrelia recurrentis, 389 
Brachycaudus helichrysi, 


Brachycera, 226 
Brachyrhinus ligustici, 283, 
293 


Brachyrhinus oribricollis, 
351 
Brachysomida, 112 
Brachysomida tumida, 103 
Bracon, 175, 176 
Bracon greeni lefroyi, 238 
Bracon hebetor 
distribution of progeny, 
240 
genetics of, 173 
host-parasite range, 238 
venom of, 180 
Braconidae, 127 
Bradynema strasseni, 128 
Brevicoryne brassicae, 
141, 148, 150 
Brill's disease, 399, 400 


Bronze birch borer, see 
Agrilus anxius 

Bryobia arborea, 346, 354 

Bucculatrix thurberiella, 
379 

Buprestidae, 123 

Byturus bakeri, 78 

Byturus rubi, 78 


Cc 


Cabbage armyworm, see 
Barathra brassicae 

Cabbage looper, see 
Trichoplusia ni 


Cabbage seed-stalk curculio, 


see Ceutorhynchus 
quadridens 
Cabbage webworm, see 
Hellula undalis 
Cactoblastis cactorum, 253, 
263-65 
Cactoblastis doddi, 264 
Cactophagus spinolae, 264 
Calamobius filum, 111 
California oakworm, see 
Phryganidia californica 
California red scale, see 
Aonidiella aurantii 
Caliptamus, 227 
Callaphididae 
host bond, 155 
host colonization, 153 
migration in, 148 
sex forms in, 146 
Callichromini, 110, 116, 


Callidiellum, 106 
Callidiini, 102, 105, 117 
Callidium, 105-7 
Calligrapha, 92 
Callimoxys, 100 
Calliphora, 53 
blood coagulation, 9, 10 
haemocyte count, 5, 6 
haemopoietic organ of, 3 
metamorphosis in, 6 
tissue culture, 18 
media for, 29 
Calliphora erythrocephala, 
70, 304, 312 
Callisto geminatella, 349, 
353 


Callitroga hominivorax, 78, 
334 

Callitroga macellaria, 334 

Callosamia promethea 
(promethea moth), 21, 
30 

Callosobruchus chinensis, 
243, 245 

Callosobruchus maculatus, 
243 

Calomel seed treatment, 
373, 374 

Calopteryx, 208, 217, 
223 
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Calopteryx splendens, 209, 
221 


Capitophorus, 153 
Carassius auratus, 337 
Carausius, 12 
Carausius morosus 
haemocyte role, 8, 9 
pigments of, 60, 68 
Carausius septempunctata, 
60 
Caroliniella aenescens, 110 
Carotenoids, 60-61 
Carpocapsa pomonella 
(codling moth) 
control of 
by bacteria, 280 
by DDT, 346, 347, 348 
by Diazinon, 348 
by Dilan, 347 
by EPN, 348 
by methoxychlor, 347 
by parathion, 347, 348 
delayed emergence, 345 
derivation of name, 344 
diapause induction, 344 
lead arsenate as stomach 
poison for, 345 
mite populations increase 
in, 346 
persistence of Bacillus 
cereus in, 290 
temperature requirements, 


Carulaspis visci, 260 

Casca, 169 

Catabena esula, 261, 262 

Cecropia moth, see Hylalo- 
phora cecropia 

Cediopsylla, 403 

Cediopsylla simplex, 398 

Centaurea, 272 

Centaurea solstitialis, 254 

Cephalonomia waterstoni, 
224 


Cephalosporium, 281 
Cephus cinctus (wheat saw- 
fly), 199 
Cephus pygmaeus, 167 
Cerambycidae 
adaptations for subterran- 
ean existence, 126 
Batesian mimicry, 124-25 
body size, 121 
distribution of genera, 100 
ecology of, 99-138 
economic importance, 108- 
12 


field crops, 110-11 

flowers, 111-12 

forest products, 109 

forests, 108-9 

fruit trees, 110 

nut trees, 110 

seed-infesting, 111 

shade trees, 109-10 

vegetables, 110-11 
effect of humidity, 130 
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ethological adaptation, 
112-20 

feeding habits classified, 
115-16 

form, 121 

geographical ranges of, 
101, 102 

hibernation of, 120 

host specificity, 105-8, 117, 
118 


larval food habits, 102-3 

mating, 116-17 

Mullerian mimicry, 125- 
26 

natural mortality, 127-30 

olfactory sense, 118 

oviposition of, 119-20 

physiological adaptation, 
112-20 

sexual dimorphism, 121- 
22 


sound production, 118-19 
structural adaptations, 
121-27 
symbiosis, 103-5 
temperature and, 129 
wood digestion, 103-5 
Cerambycinae 
Batesian mimicry, 125 
bright coloration, 123 
cryptic coloration, 122 
distribution of, 100, 102 
feeding habits, 115 
host specificity, 105 
longevity of, 113-14 
mating, 117 
oviposition of, 119 
sexual pubescence, 122 
sound production, 118 
symbiotes of, 103 
Cerambyx, 104 
Cerambyx cerdo, 121, 129 
Ceratitis capitata 
climatic influences on dis- 
tribution, 191 
comparison of climates 
for, 198 
forecasting of distribution, 


limiting climatic conditions, 
Opius tryoni as control for, 
252 


Ceratophyllus acutus, see 
Diamanus montanus 

Ceratophyllus columbae, 
408 


Ceratophyllus gallinae, 408 
Ceratophyllus hirudinis, 
404 


Ceresium sinicum, 129 

Ceroctenus, 122 

Cestode infestations, 405-6 

Ceutophilus, 82 

Ceutorhynchus quadridens 
(cabbage seed-stalk 
curculio), 378 
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Chaetocnema, 374, 378 
Chaetonodexodes marshalli, 
259 
Chagas's disease, 404 
Chaitophoridae, 155 
Chaitophorinella, see Peri- 
phyllus 
Chalcidordea, 177 
Chariessa, 127 
Chauliognathus, 125 
Chelinidea tabulata, 263, 265 
Chelinidea vittiger, 259, 253, 
265 
Chelonus, 162 
Chelonus annulipes, 165 
Chelonus texanus, 169, 240 
Chelosterna scabrator, 129 
Chestnut blight. 110 
Cheyletus eruditis, 242 
Chinch bug, see Blissus 
leucopterus 
Chionaspis furfura, 353 
Chironomus, 2, 93 
Chironomus plumosus, 3 
Cilamisus, 81, 92 
Chlamys, see Chlamisus 
Chlordane 
control by 
of European apple sawfly, 
52 


of plum curculio, 351 
of seed-corn maggot, 373 
fish sensitivity to, 337-38 
residue testing methods 
for, 322, 323, 324, 326, 
327, 329, 332 
seed treatment, 378 
T50 test and, 336 
a-Chlordane, 307 
Chloridolum, 117 
Chlorinated camphene, 326 
Choristoneura fumiferana 
(spruce budworm) 
host mortality, 236 
microsporidia 
egg transmission, 283, 
284 


infections, 286, 287 
taxonomy of, 79 
Choristoneura pinus, 78 
Chorthippus, 223 
Chorthippus biguttulus, 209, 
221 


Chorthippus brunneus, 209, 


Chortoicetes terminifera 
(Australian locust), 196 

Chrysobothris, 130 

Chrysolina gemellata, see 
Chrysolina quadrige- 
mina 

Chrysolina hyperici, 266, 
267 


Chrysolina quadrigemina, 
258, 265-67 

Chrysolina varians, 266 

Chrysomela, 82, 93 
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Chrysomela hyperici, see 
Chrysolina hyperici 
Chrysomela interrupta, 90 
Chrysomela quadrigemina, 
see Chrysolina quadri- 
gemina 
Chrysomelidae, 14, 90 
Cimex, 7 
Cimex lectularius (bed bug), 
322, 323 
Cionus oleus, 65 
Circulifer tenellus (beet 
leafhopper), 379 
Citellus, 402 
Citellus beecheyi, 397 
Citriphaga mixta, 110 
Classification, 118, 119, 139 
see also Taxonomy 
Clidemia hirta, 259, 267 
Climate 
analysis of, 189-90 
classification, 189 
climatographs, 190 
cold as limiting distribu- 
tion, 192-94 
distribution, 189 
distribution of Cerambyci- 
dae, 99, 100, 101 
effect on aphids, 156-57 
heat as limiting distribu- 
tion, 194-95 
indicators, 188-89 
moisture as limiting dis- 
tribution, 195-97 
observations, 188 
see also Bioclimatics 
Clivina impressifrons, 378 
Closterus, 121 
Clytanthus herbsti, 117 
Clytini, 117, 123, 124 
Clytoleptus, 100 
Coagulation, blood, 9-10 
Coccidia, 61, 282 
Coccinella septempunctata, 
60, 196 
Coccinellidae, 60 
Coccoidea, 140 
Coccophagus, 169 
Cockroach, 23, 26 
see also specific names 
Cocoon construction, 215 
Codling moth, see Carpo- 
capsa pomonella 
Coenonympha, 95 
Coleomethia evaniiformis, 
125 
Coleoptera 
bacterial control of, 
280 


carotenoids of, 60 
Cerambycidae 
ecology of, 99-138 
haemocyte count, 5 
Millerian mimicry in, 
125-26 
sex attractants, 
43-44 


taxonomy, 90-93 
turning behavior, 227 
Colias, 78 
Colias boothii, 82 
Colias eurytheme, 82 
167 
Colias hecla, 82 
Colias lesbia, 280 
Colias nastes, 82 
Colias philodice, 82 
Colias philodice eurytheme 
bacterial control, 280 
biological and microbial 
control, 293, 294 
virus control, 279, 290 
Collembola, 209 
Collyria calcitrator, 167 
Colorado potato beetle, 
see Leptinotarsa de- 
cemlineata 
Coloration 
behavior studies and, 208 
bright, 123-24 
contrasting, 123-24 
cryptic, 122-23 
and generalized escape 
behavior, 228 
mimicry 
Batesian, 124-25 
Miillerian, 125-26 
preference, 150, 220 
see also Pigments 
Comperiella bifasciata, 94, 
171 
Compositae, 123 
Compsosoma mutillarium, 
125 
Conoderus, 372 
Conotrachelus nenuphar 
(plum curculio), 345, 
350-51 
Copidosoma, 179 
Copidosoma koehleri, 177 
Copulation, 209 
Cordia macrostachya, 256, 
259, 267-68 
Corethra, 19, 20 
Corixa punctata, 2 
Corn earworm (see Heliothis 
zea) 
Cortodera, 100, 112 
Cortodera berkelyensis, 
103 
Corylobium, 153 
Corythalia, 227 
Corythalia xanthopa, 222 
Costelytra zealandica, 285 
Cotton aphid, see Aphis 
gossypii 
Courtship 
behavior patterns in, 209 
song, 214 
types of in grasshoppers, 
227 


see also Mating 
Crabro cribarius, 44 
Crambus bonifatellus, 282 














Cremastobombycia lantanel- 
la, 261 
Crithidia cleopatrae, 409 
Crithidia ctenophthalmi, 
409 


Crithidia fasciculata, 53 
Crocidosema lantanae, see 
Epinotia lantana 
Crofton weed, 268 
Crossidius, 103, 112, 123 
Crustacea, 337-39 
Cryptolaemus montrozieri, 
252, 264, 265 
Cryptomyzus, 153 
Cryptomyzus ribis, 142, 
143, 145 
Cryptus inornatus, 163, 164, 
240 
Ctenicera aeripennis 
destructor, 78 
Ctenicera pruinina noxia 
(Great Basin wireworm), 
371, 372 
Ctenocephalides canis 
anemia and, 406 
cestode infestations, 405 
filariasis transmission, 
405 
salmonellosis transmission, 


typhus transmission, 401 
Ctenocephalides felis 
cestode infestations, 405 
filariasis transmission, 
405 
myxomatosis transmission, 
403 
richettsial infections, 409 
typhus transmission, 401 
Ctenophthalmus agyrtes, 
398, 409 
Ctenophthalmus assimilis, 
398 


Ctenophthalmus pollex, 


Ctenopsylla segnis, 398 
Cucujus, 127 
Culex, 93, 389, 420 
Culex pipiens, 2 
Culture 

of insect tissues, 17-38 
Culture flasks 

types of, 30-31 
Cyclic changes 

in behavior of ants, 215- 

16 

Cyclocephala, 378 
Cycloptilum, 89 
Cylas formicarius, 201 
Cyllene robiniae, 129 
Cymatodera, 127 
Cynthia, 28 
Cyperus rotundus, 271-72 
Cyphus myrmosarius, 125 
Cyrtinus pygmaeus, 121 
Cystospora, 109 
Cytisus scoparius, 272 
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Cytokinesis, 20 
tissue culture, 20 


D 


Dactylopius ceylonicus, see 
Dactylopius indicus 

Dactylopius coccus, 61 

Dactylopius confusus, 259, 
263, 265 

Dactylopius indicus, 262, 
263 


Dactylopius newsteadi, see 
Dactylopius confusus 
Dactylopius opuntiae, see 
Dactylopius tomentosus 
Dactylopius tomentosus 
control of prickly pears, 
252, 263, 264, 265 
Dacus cucurbitae, 187, 199 
Dacus dorsalis, 187, 199 
Dahlbominus fuscipennis, 
168, 239 
Danaus chrysippus alcippus, 
220 


Daphnia, 6 
Daphnia magna, 338 
Daphnia pulex, 338 
Darkling beetles, 379 
Dasyneura, 93 
Dasyneura mali, 353 
DDA, 303 
DDE, 303, 304 
DDT 
comparison with aldrin, 
309 
control of 
of apple blossom weevil, 
351 


of apple flea weevil, 351 
codling moth, 346, 347, 
348 
deciduous fruit insects, 
343 
of fruit insects, 353 
murine typhus, 402 
of onion maggot, 373 
of plum curculio, 351 
of seed-corn maggot, 373 
effect on 
avian populations, 381 
oxidative metabolism, 
303-5 
fish sensitivity to, 337-38 
and increase in Panonychus 
ulmi, 354 
lethal action of, 307 
malaria eradication, 421, 
430, 431 
and microbial control, 293 
neuromuscular disturbances 
due to, 305-6 
residues of, 319 
residue testing methods 
cage method, 328-29 
coated cage method, 
326-28 
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coated plate method, 
324-26 

impregnated cloth, 323 

impregnated paper, 321- 
22 


for plant, 330-37 
soil, 329 
T50 test and, 336 
DDVP, 314 
Deciduous fruit insects 
and their control, 343-62 
chemical, 355-57 
Degeneration, 140 
Demeton (Systox), 378-80 
Dendrobias, 115 
Dendrobias mandibularis, 
118 
Dendroctonus, 90 
Dendroides bicolor, 130 
Dermacentor variabilis, 
322, 400 
Derobrachus brunneus, 105 
Derris, 319 
Desmiphora, 122 
Desmocerus, 103 
Deuterotoky, 172 
DFP, 312-14 
Diabrotica undecimpunctata 
howardi (southern corn 
rootworm), 378 
Dialges, 103 
Diamanus montanus, 398 
Diamond back moth, see 
Plutella maculipennis 
Diapause, 163-66 
Diastema tigris, 261, 262 
Diataraxia oleraceae, 8 
Diaxenes, 111, 113 
Diazinon 
control by 
of seed-corn maggot, 373 
of woolly apple aphid, 350 
residue of, 325 
seed treatment, 367 
Didinium nasutum, 242 
Dieldrin 
control by 
of Brachyrhinus cribricol- 
lis, 351 
of European apple sa: 
351, 352 
of fruit fly, 374 
of onion maggot, 373-74 
of seed-corn maggot, 
373, 377 
of wheat bulb fly, 374 
of wireworms, 369-72 
effect on Periplaneta 
americana, 309, 310 
fish sensitivity to, 337 
malaria eradication, 421, 
430 
measurement of potency, 
2 


mechanism of action, 307 
plant residual toxicity test- 
ing for, 332, 334 
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residual toxicity tests, 
324, 327 
seed treatment, 366, 378 
Dihammus cervinus, 113 
Dilan 
control by 
of codling moth, 347 
fish sensitivity to, 337-38 
Dipetalonema reconditum, 
405 


Diplazon fissorius, 7, 8, 
165 
Diplazon laetatorius, 7 
Diplazon pectoratorius, 166 
Diplococcus pneumonia, 409 
Dipodillus watersi, 391 
Diprion, 192 
Diprion hercyniae (European 
Spruce sawfly) 
biological and microbial 
control, 293 
temperature preference, 
239, 292 
virus infections, 278, 286, 
287, 290 
Diptera 
cleaning behavior, 226 
color preference, 224 
embryonic determination, 
23 
haemocyte count, 4, 5 
imaginal discs in, 33 
as predators, 128 
sex attractant, 116 
taxonomy of, 93-94 
tissue formation, 10 
Dipus jaculus, 391 
Dipylidium caninum, 405 
Dipylidium sexcoronatum, 
406 
Dirofilaria immitis, 405 
Di-syston, 373 
control by 
of cotton insects, 379-80 
of onion maggot, 374 
as systemic agent, 379-80 
Dixippus morosus, see 
Carausius morosus 
Doliops, 125 
Dorcadion, 111, 115 
Dorcasta cinerea, 111 
Dorysthenes, 127 
Drasterius dorsalis, 368 
Drepanosiphum platanoides, 
146, 148 
Drosophila 
cellular development, 1 
cleaning behavior of, 226 
courtship, 216, 217 
growth factors of, 14 
haemocytes of, 2 
insecticide residue testing 
methods, 324 
melanotic tumor of, 23 
phagocytosis in, 7 
sex determination in, 174 
sexual isolation, 94 
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taxonomy of, 81, 93 
tests for insecticide resi- 
due, 321 
tissue culture, 20, 25 
media for, 28, 29 
vitamins, 27 
tumors of, 33, 34 
Drosophila aldrichi, 82 
Drosophila melanogaster 
y-BHC residue testing 
with, 322 
DDT residue testing with, 
321 
genetic studies on, 69 
haemocyte count, 5 
means of testing insecti- 
cidal residues, 333, 
334 


pigments of, 66, 68 
soil residual toxicity of 
insecticides for, 329 

Drosophila mulleri, 82 
Drosophila tripunctata, 82 
Drosophila viridis, 229 
Drosophila willistoni, 4, 5 
Dutch elm disease, 110 
Dysaphis bonomii, 148 
Dysaphis devecta, 146 
Dytiseus, 18 


E 


Earias fabia, 238 

Eastern field wireworm, 
see Limonius agonus 

Eastern raspberry fruit- 
worm, see Byturus 
rubi 

Eburodacrys, 122 

Echidnophora, 392, 403 

Echidnophaga myrmecobii, 
403 ' 


Echium plantagineum, 253 
Ecology 
Cerambycidae, 99-138 
and mimics, 125 
Ectohormones, see Phero- 
mones 
Elaphidionoides, 102 
Elateropsis, 123 
Eleodes, 378 
Elymus caput-medusae, 


Embryonic determination, 
23 


Emex australis, 270 
Emex spinosa, 270 
Empoasca maligna, 353 
Empoasca solana, 379 
Empusa, 285 
Enaretta castelnaui, 111 
Encarsia formosa 
host-parasite population, 
244 


host-parasite relationship, 
4 


temperature effect on, 





168, 239 
Encyclops, 103 
Encyrtus fuliginosus, 178 
Endrin, 307, 369-72 
Endrin, 307, 369-72 
Enneaphyllus, 121 
Entomophthora, 129, 281, 
292 


Entomophthora coronata, 
292 

Entomophthora exitialis, 
292 


Entomophthora virulenta, 
291, 293 
Ephestia 
haemocyte 
count, 3, 6 
nutritive function of, 12 
as host for parasite, 167 
pigment of, 67 
Ephestia cautella (almond 
moth), 193 
Ephestia kuhniella, see 
Anagasta kuhniella 
Epiblemum scenicum, 221 
Epicauta fabricii, 78 
Epidemiology 
circumstantial, 416 
of malaria, 415-34 
mathematical, 416-20 
Epilachna varivestis (Mex- 
ican bean beetle) 
humidity and hibernation, 
185 
limits on distribution, 
194, 197 
seed treatment as control, 
380 
Epinotia lantana, 261, 262 
Episomus chlorostigma, 
125 
Epistrophe balteata, 7, 165 
Epistrophe bifasciata, 8, 
165 
Epitrix cucumeris (potato 
flea beetle), 380 
Epitrix tuberis, 78 
EPN 
control by 
of apple flea weevil, 351 
of codling moth, 348 
of Panonychus ulmi, 355 
of plum curculio, 351 
plant residual toxicity, 
332, 333 
residual toxicity tests for, 
28 


Erbkoordination, 212 
Ergates, 100, 128 
Ergates spiculatus, 121 
Eriococcus orariensis, 259 
268 
Eriosoma lanigerum (woolly 
apple aphid) 
apple rootstocks resistant 
to, 350 
increase due to DDT, 346 











insecticide control of, 350 
pigment of, 62 
population control, 144 
Eristalis, 10 
Erotylus sexfasciatus, 125 
Erythroneura, 90 
Erythroneura variabilis 
(grape leafhopper), 327 
Essostrutha fimbriolata, 
123 
Estigmena chinensis, 125 
Estigmenida variabilis, 


Ethion, 348, 373 
Ethological studies of in- 
sect behavior, 207-34 
afferent mechanisms, 219- 
24 
causation, 211-26 
efferent systems, 211-19 
cleaning behavior, 226 
cocoon construction, 215 
color preference, 220 
comparative studies and, 
226-29 
courtship, 214-15 
cyclic changes, 215-16 
evolution of, 226-29 
flower features, 221 
genetics of, 228-29 
hormone influence, 216 
induced spinning, 215 
instinctive activities, 212 
nest building, 213 
procryptic coloration, 


protective displays, 208 
reproductive behavior, 
215 


social releasers, 224-26 
stereotyped motor pat- 
terns, 212 
Euaresta aequalis, 271 
Eucosoma griseana, 278 
Eumenis, 222 
Eumenis semele, 220 
Eumysia, 260 
Eupatorium adenophorum 
control by insects, 252, 
253, 259, 261, 268 
Euproctis ee 
Euproctis terminalis, 168 
European cabbageworm, see 
Pieris brassicae 
European corn borer, see 
Pyrausta nubilalis 
European pine sawfly, see 
Neodiprion sertifer 
European spruce sawfly, see 
Diprion hercyniae 
Eurygaster integriceps, 281 
Eurynassa australis, 129 
Eurytoma, 267 
Eusleis, 80 
Euscorpius, 209 
Eusimulium, 93 
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Eustromula validum, 118 
Euthystira brachyptera, 215 
Eutreta xanthochaeta, 261 
Euxanthellus, 169 
Evaporation, 186 
Evolution 
and aphids, 139, 140 
of aphis host relations, 
152-57 
arthropod-pathogen com- 
bination, 389, 390 
of behavior, 226-29 
Cerambycidae, 99, 100 
of fleas, 392 
flower constancy and, 225 
host specificity, 105, 106, 
107 
mimics and, 125 
and parthenogenesis, 87 
periods of, 99, 100 
specialization, 255 
Exochomus flavipes, 264 


F 


Fall webworm, see Hyph- 
antria cunea 
Fat body, 1 
Fenkapton, 355 
Filariasis, 405 
Fish 
for bioassay of insecticide 
residue, 337-39 
Flea beetles, 374, 378 
Fleas 
and anemia, 406 
and dermatitis, 406-7 
and disease, 389-414 
evolution of, 392 
and filariasis, 405 
and murine typhus, 390, 
399-403 
and myxomatosis, 403 
parasites of, 408 
and Pasteurella, 390 
phylogeny, 392 
and plague, 393-97 
predators of, 408 
and Salmonellosis, 399 
taxonomy of, 391-92 
Trypanosoma lewisi, 390 
and trypanosomiasis, 
403- 
and tularemia, 397-99 
Tunga infestations, 407-8 
Fly, 19 
Food habits, 102-5 
Fordinae, 142, 146, 155 
Forficula, 6, 9 
Forficula auricularia, 4 
Formica rufa, 46 
Formica rufa pratensis, 49 
Frankliniella fusca, 379 
Frankliniella tritici, 379 
Fumea crassiorella, 218 
Fungi, 129 
high humidity and, 291 
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and insecticides, 293 
pest control with, 280-82 
Fungicides 
combined with insecticides, 
363, 369-74, 376, 380-81 
and microbial control, 292- 


systemic, 381 
Fusarium, 281 


G 


Galerucella, 14 
Galleria, 9, 10, 215 
Galleria mellonella, 2, 216 
Gambusia affinis, 337 
Gametogenesis, 18, 20 
Gammarus pulex, 338 
Gammasan, 374 
Gastrophysa cyanea, 259 
Gaurotes, 100 
Generation time, 145 
Genetics, 228, 322 
Genetta dongolana, 391 
Gerania bosci, 123 
Gerbillus robustus, 391 
Gibberella fujikuroi, 380 
Gibberellic acid, 380 
Giganteopalpus helleri, 122 
Glenea, 99 
Glenea spilota, 112, 113 
Glossina, 390 
Glossina morsitans (Tsetse 
fly), 196 
Glossina palpalis, 323 
Glossina tachinoides, 324 
Glucose, 26 
Gnorimoschema operculella, 
166 
Goes, 103 
Gonioctena, 93 
Gorse, 269 
Gorytes campestris, 44 
Gorytes mystaceus, 225 
Gracilia minuta, 104 
Grape leafhopper, see 
Erythroneura variabilis 
Graphognathus fecundus, 87 
Graphognathus imitator, 87 
Grapholitha molesta (orien- 
tal fruit moth), 201, 328, 
329 
Grasshopper 
reproductive behavior, 215 
tissue culture, 18, 19, 20 
embryo, 23 
ionic composition, 25, 26 
media for, 29 
organic acids in, 27 
tissue extracts, 28 
tracheation in, 22 
see also specific names 
Great Basin tent caterpillar, 
see Malacosoma fragilis 
Great Basin wireworm, see 
Ctenicera pruinina noxia 
Greenideinae, 146 
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Gregarina ctenocephalus, 409 
Growth-promoting materials, 
380-81 
Gryllidae, 89 
Gryllus 
courtship, 209, 214-15 
instinctive activities, 212 
Gryllus bimaculatus, 228 
Guthion 
control by 
deciduous fruit insects, 
348, 350, 355 
of seed-corn maggot, 373 
Gymnaetron antirrhini, 260 
Gymnospermae, 105 
Gypsy moth, see Porthetria 
dispar 


H 
Habrobracon brevicornis, 


Habrolepis roux, 170, 171 
Haematobia stimulans, 192 
Haemocytes 
cellular development, 1 
circulating, 2-3 
count of, 3-4 
fixed, 2-3 
functions of 
blood coagulation, 9-10 
connective tissue forma- 
tion, 10-11 
growth stimulation, 13-14 
immunity, 6-8 
intermediary metabolism, 
11-14 
nutritive, 11-12 
oenocytoids, 14 
phagocytosis, 5, 6-7, 10 
phenol metabolism, 13 
protection from metazoan 
parasites, 7-8 
in protein synthesis, 11 
Staining of, 10 
types of, 4-6 
Haemonia, 1 
Haemopoietic organs, 2-3 
Halogeton glomeratus, 272 
Haltica pagana, 259, 270 
Haltica virescens, 270 
Hamamelistes betulae, 64 
Hamamelistes spinosus, 64 
Hammoderus, 103 
Haplosporidia, 282 
Harlequin bug, see Murgantia 
histrionica 
Harrisina brillians, 280 
Heat, 192-93 
see also Bioclimatics 
Heliconius, 222, 224 
Heliconius erato hydara, 220 
Heliothis zea (corn earworm), 
193 
Heliotropium europaeum, 
72 


Helix aspersa, 32 
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Hellula undalis, 280 
Hemiberlesia lataniae, 166 
Hemimetabola, 97 
Hemiptera 
blood-sucking, 390 
haemocytes, 1, 5, 9 
Miillerian mimicry, 126 
as parasites, 128 
pigments of, 65 
sex attractants, 45 
and Trypanosoma spread, 
404 
Hemirhipis, 128 
Hemisarcoptes malus, 238 
Hemocytes, 23, 33 
see also Haemocyte 
Hemolymph 
amino acid content, 26 
analyses of, 24 
as culture medium, 22, 25 
organic acids of, 27 
as tissue culture medium, 
17 
as medium for, 29 
Heptachlor 
control 
of carrot rust fly, 374 
of onion maggot, 374 
of plum curculio, 351 
of seed-corn maggot, 373 
of wireworms, 369-72 
fish sensitivity to, 337-38 


residual toxicity tests, 327, 


332 
seed treatment, 366, 378 
T50 test and, 336 
Herpetomonas ctenocephali, 
408 
Herpetomonas ctenopsyllae, 
409 
Herpetomonas debreuli, 409 
Herpetomonas pattoni, 408, 
409 


Heterocampa manteo, 2 
Heteropalpus pretiosus, 122 
Heteroptera, 45, 142 
Heterospilus prosopidis, 243 
Hibernation, 120 
Hippopsis, 122 
Hippopsis lemniscata, 111 
Hirsutella, 281, 292 
Holometabola, 8, 139 
Homaesthesis, 103 
Homoptera, 90, 140, 142 
Honey bee, see Apis melli- 
fera 
Hoplocampa testudinea (Eu- 
ropean apple sawfly), 
351-52 
Hoplocerambyx, 117 
Hoplocerambyx spinicornis, 
108 
emergence of, 113, 114 
longevity of, 113, 115 
mating of, 119 
olfactory sense of, 118 
Hoplopsyllus, 403 





Hoplopsyllus glacialis, 398 

Hoplopsyllus glacialis glaci- 
alis, 407 

Hormaphidinae, 155 

Hormaphis, 155 

Hormones, 27, 216 

Horogenes molestae, 166, 


Host 
distribution of parasite 
progeny in, 240-42 
parasite populations, 243- 
45 


parasite populations, ex- 
perimental, 235, 250 
specificity 
attraction to plant, 117 
and biological control, 
254 
Cerambycidae, 105-8 
chalcidoids, 94 
in Homoptera, 90 
in Hymenoptera, 166-72 
Host-parasite specificity, 
389 


Host-selection, 106-7 
Humidity 
effect on 
Cerambycidae, 130 
host-parasite populations, 
238, 239 
insecticide-residues, 324 
and insect development, 
185-86 
see also Bioclimatics 
Hyalophora cecropia (cecro- 
pia moth) 
spermatogenesis, 30 
tissue culture, 18, 22, 23 
Hyalopterus pruni, 151 
Hybolasius, 102 
Hydrogen ion concentration, 
31 
Hylemya antiqua (onion mag- 
got), 373-74, 380 
Hylemya brassicae (cabbage 
maggot), 374 
Hylemya cilicrura (seed- 
corn maggot) 
control of, 366, 368 
seed treatment for control 
of, 372-73 
systemic materials in con- 
trol of, 380 
Hylemya floralis (turnip mag- 
got), 374 
Hylobius pales, 90 
Hylobius radicis, 90 
Hylotrupes 
feeding, 115 
mating, 117 
olfactory sense of, 118 
oviposition of, 119 
Hylotrupes bajulus 
food of, 104 
length of life, 114 
pest for dry wood, 109 





physical factors effect on, 
130 


Hymenolepis diminuta, 406 
Hymenoptera 
bacterial control of, 280 
biology of parasitic, 161- 
82 


diapause, 163-66 
host specificity, 166-72 
nutrition, 177-79 
respiration, 179 
sex determination, 172-77 
venom, 179-80 
color preference in, 224 
embryonic determination, 
23 


flower feature attractions, 
221 
marking scents of, 45-46 
marking substances, 48 
mimics of, 125 
orientation in, 224 
as parasites, 127, 128 
parthenogenesis in, 172-77 
sex attractants, 44 
taxonomy of, 94 
Hypena jussalis, 261 
Hypera brunneipennis, 188 
Hypera postica, 187, 195, 
198 


Hypericum androsaemum, 
266 


Hypericum perforatum (Kla- 
math weed), 259, 265- 
67 
Hyphantria cunea 
bacterial control of, 280 
microsporidian infection of, 
294 
protozoan control, 282 
virus epizootics in, 292 
Hypocephalus, 126 
Hypocephalus armatus, 127 
Hypolimnus misippus, 220 
Hyposoter disparis, 167 
Hystrichopsylla, 392 
Hystrichopsylla talpae, 409 


I 


Idechthis canescens 
host habitat, 167, 169 
host-parasite equilibrium, 
43 


parthenogenesis in, 172 
temperature and humidity 
influence, 238 
Imported cabbageworm, see 
Pieris rapae 
Insect control by seed treat- 
ment, 363-88 
factors influencing, 363-69 
biological differences, 
368 
chemicals used, 364-66 
insect-dependent factors, 
368 
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insect-independent factors, 
364-68 
microflora, 367-68 
planting practice, 367 
populations, 368 
seed factors, 364 
soil, 366 
species, 368 
insects controlled, 369-78 
Insecticides 
biological assay for resi- 
dues 
cage method, 328-29 
coated cage method, 326- 
28 
coated plate method, 324- 
26 


with Crustacea, 337-39 
with fish, 337-39 
impregnated cloth method, 
323-24 
impregnated paper method, 
321-23 
photomigration method, 
334-37 
in plant materials, 330-37 
on substrata, 320-30 
combined with fungicides, 
363, 369, 369-74, 376, 
380-81 
compatability with micro- 
bial control, 292-93 
deposit, definition, 319 
mode of action of, 303-18 
aldrin, 307-10 
DDT, 303-7 
organophosphorus, 310-14 
SH-enzyme inhibitors, 
314-15 
residues 
on animal materials, 330- 
37 
in soil, 329 
systemic, 378-80 
systemic action, 378-80 
Insectoverdins, 68-69 
Insects and epidemiology of 
malaria, 415-34 
see also Malaria, epidemi- 
ology of 
Instinctive activities, 212, 


Instincts, see Instinctive ac- 
tivities 

Iphiaulax, 127 

Ipochus, 120 

Ips, 90 

Isaria, 129 

Ischnolea, 122 

Isodrin, 307 

Isoptera, 210 

Ites, 125 

Ixais castelnaudi, 125 


J 


Jack-pine budworm, see 
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Choristoneura pinus 

Jack-pine sawfly, see Neo- 
diprion americanus 
banksianae 

Jamwonus, 121 

Japanese beetle, see Popil- 
lia japonica 

June beetle, see Phyllophaga 
lancelata 

Juniperus ber mudiana, 260 


K 
Kalotermes flavicollis, 49- 


Kelthane, 355 
Kermesococcus ilicis, 61 
Khapra beetle, see Trogo- 
derma granarium 
Klamath weed 
control of by insects, 257, 
265-67 
see also St. Johnswort and 
Hypericum perforatum 
Korlan, 373 
Koster's curse, see Clidemia 
hirta 
Kotochalia junodi (wattle bag- 
worm), 279, 287, 290 


L 


Lablab podborer, see Adi- 
sura atkinsoni 
Laccifer lacca, 61 
Lachnidae, 155 
Lachnosterna, 378 
Laemophoeus, 224 
Lagocheirus, 112 
Lagocheirus funestus, 263, 
264, 265 
Lamiinae x 
Batesian mimicry, 125 
coloration, 126 
cryptic coloration, 122 
distribution, 100, 102 
economic importance, 110, 


feeding habits, 115 
hibernation, 120 
host specificity, 105 
as human food, 129 
mating, 116, 117 
oviposition of, 119 
sexual dimorphism, 122 
sound production, 118 
wingless forms, 126 
Lantana camara 
biological control of, 258, 
260-62 
value of, 253 
Laphygma exigua, 379 
Larch bud moth, see Euco- 
soma griseana 
Larch sawfly, see Pristi- 
phora erichsonii 
Lasioceris, 119 
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Lasioderma serricorne, 200 
Lasius alienus, 48-49, 86 
Lead arsenate 
control by 
of plum curculio, 350 
of wireworm, 371 
residues of, 319 
soil residual toxicity of, 
329 
as stomach poison for cod- 
ling moth, 345 
Leafminers, 379 
Lebistes reticulatus (gup- 
pies), 337 
Legerella grassi, 409 
Legerella parva, 408 
Lema, 92 
Lepidoptera 
bacterial control of, 280 
carotenoids, 60, 61 
color preference, 224 
courtship of, 209 
eyespots, 224 
haemocyte 
count, 5 
nutritive function, 12 
haemopoietic organs of, 2 
parasites of, 8 
physical properties and a 
definite response, 219 
pigments of, 65, 66, 68 
resistant to Beauveria bas- 
siana, 286 
sex attractants, 40-43 
taxonomy of, 94 
tissue culture, 24 
Lepidosaphes beckii, 281 
Lepidosaphes newsteadi, 260 
Lepidosaphes ulmi (oyster - 
shell scale), 237, 353 
Lepisma saccharina, 209 
Leptinotarsa decemlineata 
(Colorado potato beetle) 
carotenoids of, 60 


comparison of climates for, 


199 
fungi control of, 281 
haemocyte count, 3, 4, 6 
potential infestability of 
Germany by, 197 
Leptocorisa, 125 
Leptohylemyia coarctata, 
374 


Leptomonas pulicis, 409 

Leptopsylla segnis, 409 

Leptopsyllus musculi, 401 

Leptospermum scoparium, 
259, 268 

Leptostylus, 111 

Leptostylus terraecolor, 111 

Leptothorax tuberum unifas- 
ciatus, 49 

Leptura, 104, 112 

Leptura ruba, 104 

Lepturges sper mophagus, 
111 

Lepturinae 
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Batesian mimicry, 124, 
125 
distribution of, 100, 102 
feeding habits, 115 
host specificity, 105 
mating, 117 
oviposition of, 119 
sound production, 118 
symbiotes of, 103 
wingless forms, 126 
Lepturini, 116, 119, 123 
Lepus americanus, 398 
Lethocerus indicus, 45 
Leucographis, 119 
Light, 345, 353 
see also Bioclimatics 
Light intensity, 187 
Lime-sulphur, 328 
Liminites, 220, 224 
Limonius agonus (eastern 
field wireworm), 372 
Limonius californicus (sugar- 
beet wireworm), 368 
Limonius canus (Pacific 
Coast wireworm), 366, 
368 
Linaria dalmatica, 272 
Linaria vulgaris, 260, 272 
Lindane 
control by 
of carrot rust fly, 374 
of flea beetles, 378 
of seed-corn maggot, 372- 
73 
of wheat bulb fly, 374 
of wireworms, 364, 365, 
368, 369-72 
of woolly apple aphid, 350 
fish sensitivity to, 337 
masking technique, 323 
overdosage of, 376 
plant residual toxicity 
testing for, 332, 333 
residual toxicity of, 324, 
326-28 
seed treatment, 366-68, 


spray treater for applying, 


tests for residue, 324 
T50 test and, 336 
see also y-BHC 
Liothrips urichi, 267 
Liponyssus bacoti, see 
Ornithonyssus bacoti 
Liriomyza, 179, 379 
Lissorhoptrus orysophilus 
(rice water beetle), 378 
Lithocolletis, 349 
Lithocolletis crataegella, 
349 
Lithophane antennata, 353 
Lixus algirus, 270 
Locusta migratoria, 3, 61 
Locusta migratoria migra- 
toriodes, 284 
Loemopsylla cheopsis, 391 








Longitarsus, 374, 378 

Lophogogonius crinitus, 112 

Lophopoeum timbouvae, 111 

Loxostege, 164 

Loxostege frustralis, 169 

Loxostege sticticalis, 169 

Lucilia cuprina, 28 

Lucilia sericata, 311 

Lycaena phlaeas, 78 

Lygaeidae, 65 

Lygesis, 125 , 

Lygidea mendax, 353 

Lygus, 327 

Lymantria dispar, see Por- 
thetria dispar 

Lymantria monacha (Nun 
moth), 284, 292 

Lyonetia clerckella, 353 


M 


Macrocentrus ancylivorus, 
322, 329 
destruction by Nosema 
destructor, 294 
oviposition rate and humid- 
ity, 185 
rearing of, 166 
sex ratio of, 176 
Macrodontia, 121 
Macropis labiata, 44 
Macrosiphoniella sanborni, 
321 
Macrosiphum pisi, 285, 380 
see also Acrythosiphon 
pisum 
Macrosiphum solanifolii, 


Macrotoma, 121 

Macrotoma hayesi, 122 

Macrotoma palmata, 104 

Magicicada septendecim, 
353 


Malacosoma, 18 
Malacosoma disstria, 278 
Malacosoma fragilis, 278, 
290 
Malacosoma neustria, 282 
Malaria 
endemic, 419 
epidemiology of, 415-34 
Anopheles dispersal by 
transportation, 420 
basic principles, 415-16 
mathematical, 416-20 
Plasmodium life cycle, | 
415, 417 
reproduction rate, 418 
vector density, 418 
eradication, 421, 430, 431 ! 
status of, 420-31 
vectors of, 420, 421, 422- 
25 
species lists, 420-31 
Malathion, 314, 350 
Mallambyx raddei, 116 
Malleomyces pseudomallei, 
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Mallophaga, 390 
Malpigiella refringens, 409 
Manuha, 268 
Margasus afziella, 128 
Marmota bobac, 396 
Marmota monax, 402 
Massospora, 285 
Mating, 116 
Mealworm, see Tenebrio 
molitor 
Mecas, 103 
Mecas saturnina, 271 
Meconema varia, 61 
Media for tissue culture, 
24-30 
Mediterranean flour moth, 
see Anagasta kiihniella 
Mediterranean fruit fly, see 
Ceratitis capitata 
Megabothris walkeri, 398 
Megachile, 125 
Megacyllene, 128 
Megacyllene antennatus, 129 
Megacyllene caryae, 129 
Megacyllene robiniae, 112 
Megasoma elephas, 221 
Megopis, 108 
Megoura viciae, 108, 147, 


Melanargia galathea, 65 
Melanins, 73 
Melanoplus mexicanus, 78 
Melanoplus puer, 84, 89 
Melanoplus spretus, 78 
Melanotus, 372 
Melaphis, 142 
Melastoma malabathricum, 272 
Melipona, 125 
Melitara dentata, 259 
Melitara doddalis, 265 
Melitara prodenialis, 265 
Melittobia, 175 
Melolontha, 279, 294 
Melolontha hippocastani, 329 
Melolontha melolontha, 279, 291 
Meltzerella lutzi, 125 
Mercuric chloride, 271 
Mermiria maculipennis, 89 
Meroscelisus, 127 
Meroscelisus violaceus, 123 
Mesoleius tenthredinidis, 7, 170 
Mesosini, 124 
Metabolism 
haemocytes in intermedi- 
ary, 11-14 
oxidative, effect of DDT, 
330-5 
phenol, 13 
and tissue culture, 33 
Metamorphosis 
glycogen and, 11 
and hormones, 27 
phagocytosis, 6 
vitamin deficiency, 53 
Metaphycus helvolus, 165, 
178 


SUBJECT INDEX 


Metarrhizium anisopliae, 
281, 287 
Metatetranychus citri, 281 
Methia, 112, 125 
Methiini, 125 
Methoxychlor 
control by 
of codling moth, 347 
of plum curculio, 351 
effect on oxidative metab- 
olism, 303 
fish sensitivity to, 337-38 
plant residual toxicity test- 
ing for, 332 
residual toxicity tests for, 
328 
soil residual toxicity of, 


T5090 test and, 336 
Mexican bean beetle, see 
Epilachna varivestis 
Mexican fruit fly, see Ana- 
strepha ludens 
Microbial control of pests, 
277-302 
compatibility 
with adjuvants, 292-93 
with antibiotics, 292-93 
with fungicides, 292-93 
with insecticides, 292-93 
with other biological con- 
trol agents, 293-94 
effect of physical environ- 
ment, 291-92 
host resistance, 286-87 
infection, 283-84 
methods of application, 


288-90 

methods of dispersal, 284- 
86 

persistence in field, 290- 
91 


transmission of, 283-84 
use of pathogens, 278-83 

by algae, 282-83 

by bacteria, 279-80 

by fungi, 280-82 

by nematodes, 282-83 

by protozoa, 282 

by viruses, 278-79 
virulence, 287-88 

Microctonus gastrophysae, 


Microctonus vittatae, 169 

Microcyltus, 103 

Micropera obietum, 109 

Microsporidia, 282, 293 

Microtus pennsylvanicus 
pennsylvanicus, 402 

Migration, 148-50 

Migratory grasshopper, see 
Melanoplus mexicanus 

Milky-disease, see Bacillus 
popilliae 

Mites, 281, 346 

spider, 379 
Mitosis, 18-29, 33 
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Moisture 

in climate classification, 
189, 190 

effect on host-seeking be- 
havior, 219 

limiting insect distribution, 
195-97 


seed treatment, 364 
see also Humidity 
Molorchus, 112, 125 
Moneilema, 126, 259, 265 
Moneilema armata, 265 
Moneilema crassa, 265 
Moneilema ulkei, 112, 263, 
264 
Moneilema variolare, 263 
Monochamus, 115 
digestive enzymes, 105 
economic importance, 109 
feeding habits, 115 
mating, 117 
Monochamus scutellatus, 
129 
Monochamus titillator, 130 
Monopsyllus sciurorum, 409 
Morimopsini, 126 
Morimus, 126 
Mormoniella, see Nasonia 
Mor moniella vitripennis 
host finding, 167, 219, 245 
host protection against, 244 
Morpho, 123 
Morphogenesis, 19, 20, 33 
Mortality, 127-30, 241 
Mosquitoes 
malarial parasite of, 24 
sexual isolation, 94 
tissue culture, 19, 20, 22, 
25, 26 
media for, 28, 29 
Motor patterns, 219 
Murgantia histrionica (Har- 
lequin bug), 193 
Murine typhus, 390 
Musca 
haemocytes of, 2 
haemopoietic organ, 3 
instinctive activities, 212 
tissue culture, 18 
Musca domestica 
ACH in, 306, 312 
aldrin effect on, 307, 309 
y-BHC effect on, 307 
cleaning behavior, 226 
DDT effect on, 304, 306 
DDT residue testing with, 
321, 325-27 
DDVP effect on, 314 
DEP effect on, 312 
determining insecticides in 
milk with, 333, 334 
DFP effect on, 313 
insecticidal residues in, 
330-31 
lindane residue and, 325 
malathion effect on, 314 
parasite for, 245 
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sexual pump release, 223 
SH-enzyme inhibitors, 314- 
15 
tests for insecticide resi- 
due, 321 
Musca domestica vicina, 326 
Mus gentilis, 391 
Mus musculus, 402 
Mycobacterium leprae, 409 
Myiophagus, 281, 292 
Myrica faya, 272 
Myrmecophily, 155-56 
Myrmeleon, 167 
Myxomatosis, 403 
Myzus persicae 
color contrast in, 150 
feeding of, 140, 141 
host selection, 151, 152 
migration of, 149, 150 


N 


Naedius elegans, 125 
Nasionia, 164 
Nasonia vitripennis, 167 
Nassanoff pheromone, 46 
Necydalini, 124 
Nematocera, 226 
Nematodes 
high humidity and, 291 
pest control with, 282-83 
physical factors and, 291 
Nematus vagus, 94 
Nemeritis canescens, 8, 167 
Nemobius, 89 
Nemobius carolinus, 228 
Nemobius confusus, 228 
Nemobius maculatus, 228 
Nemobius melodius, 228 
Neoaplectana glaseri, 288 
Neoaplectana leucaniae, 285, 
288 
Neocatolaccus mamezophagus, 
243, 245 
Neoclytarlus, 108 
Neoclytus, 107, 128 
Neoclytus conjunctus, 112 
Neodiprion, 94 
Neodiprion americanus bank- 
sianae, 278 
Neodiprion sertifer, 278, 
290, 292 
Neonema ctenophthalmi, 405 
Neonitocris, 125 
Neonitocris princeps, 128 
Neopsylla setosa, 398 
Nezara viridula, 65 
Nicotine, 351 
Nomenclature, see Classifi- 
cation and Taxonomy 
Noogoora bur, 271 
Nosema, 19 
Nosema bombycis, 282 
Nosema ctenocephali, 408 
Nosema destructor, 294 
Nosema infesta, 282 
Nosema lymantriae, 288 
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Nosema pulicis, 408 
Nosopsyllus fasciatus, 399, 
401, 406, 408, 409 

Nothorhina, 119 

Notonecta, 219 

Nun moth, see Lymantria 
monacha 

Nupserha, 120 

Nupserha antennata, 260, 


Nutgrass, 271-72 
Nutrition 

of aphids, 143-44 

cellular, and tissue cul- 

ture, 33 

Hymenoptera, parasitic, 177 
Nyctemera annulata, 269 
Nygmia phaeorrhoea, 282 


oO 


Oak processionary cater- 
pillar, see Thaumeto- 
poea processionea 

Oberea, 102 

damage by, 110 
oviposition of, 119, 120 

Oberea bimaculata, 110 

Obriini, 122 

Ochraethes, 123 

Octotoma plicatula, 261 

Octotoma scabripennis, 261 

Odonata 

courtship of, 209 

embryonic determination, 23 

sexual pursuit flight, 221 

tissue element, 10 
Odontopsyllus, 403 
Odontopsyllus multispinosus, 


398 
Oecanthus, 89 
Oedipoda, 227 


Oedipoda caerulescens, 61 
Oedipoda miniata, 61 
Oikocytes, 1 
Olfactory sense, 118 
Olycella junctolineela, 263 
Ommochromes, 69-73 
Oncideres, 102, 119, 120 
Oncideres cingulatus, 120 
Oncideres dejeanii, 69, 120 
Oncopeltus, 11 
Onychiurus, 373, 378 
Operophtera brumata, 349 
Ophiomyia lantanae, see 
Agromyza lantanae 
Opisocrostis, 408 
Opius tryoni, 252 
Opuntia, 252, 253 
Opuntia aurantiaca, 263, 264 
Opuntia dillenii, 263 
Opuntia elatior, 263 
Opuntia megacantha, 262-65 
Opuntia tuna, 265 
Opuntia vulgaris, 262-65 
Orchopeas sexdentatus, 404 
Orchopeas wickhami, 404, 





408 
Oriental fruit moth, see 
Grapholitha molesta 
Ornithodoros, 389 
Ornithonyssus bacoti, 401 
Orteguaze, 122 
Orthezia annae, 260 
Orthopodomyia, 94 
Orthoptera 
carotenoids of, 60, 61 
courtship, 209 
embryonic deter mination, 
23 
nutrition of, 143 
ommochromes, 69 
pigments of, 65, 68 
sex attractants, 44 
songs of, 221 
taxonomy of, 89-90 
Oryctes, 2, 18 
Oryctes nasicornis, 1 
Oryctes rhinoceros, 281 
Oscinella frit (frit fly), 374 
Ostrya virginiana, 92 
Otiorhynchus ligustici, see 
Brachyrhinus ligustici 
Otiorhynchus scaber, 87 
Overwintering, see Hiberna- 
tion 
Ovex, 328 
Ovigenesis, 178 
Oviposition, 119-20 
Oxymirus cursor, 104 
Oystershell scale, see 
Lepidosaphes ulmi 


P 


Pachyrrhynchus, 125 
Pachyteria, 117 
Pacific Coast wireworm, 
see Limonius canus ¢ 
Pale western cutworm, see 
Agrotis orthogonia 
PAM, 313, 314 
Pamakani, 268 
Panonychus ulmi (European 
red mite), 346, 353-55, 
356 
Paramecium bursaria, 242 
Paramecium caudatum, 242 
Parandra, 108 
Parandrinae 
distribution, 100, 102 
host specificity, 105 
oviposition of, 119 
Paraprocipnilus, 155 
Parasites 
aphids as, 140-46 
of Cerambycidae, 127-29 
definition of, 161-62 
density relationships of 
host and, 241 
distribution of among 
hosts, 240 
effect on populations, 
236 





host populations, 243-45 
metaxoan, 7-8 
Parasitoid, 161 
Parathion 
control by 
of apple flea weevil, 351 
of codling moth, 347, 
348 
of European apple sawfly, 
352 


of flea beetles, 378 
of Panonychus ulmi, 355 
of plum curculio, 351 
seed treatment, 278 
of woolly apple aphid, 
350 
lethal action of, 313 
and microbial control, 293 
residual toxicity testing 
in, 324, 327, 329, 331- 
33 
T50 test and, 336 
Paratimia conicola, 107 
Paris Green, 371 
Parlatoria oleae, 166 
Parmenini, 124, 126 
Parthenogenesis 
in aphids, 140 
evolution, 87 
in Hymenoptera 
categories of, 172-73 
taxonomy in, 87-88 
Pasteurella pestis, 390, 
393-97 
Pasteurella tularensis, 390, 
397-99 
Pauridia peregrina, 171 
Pea aphid, see Acyrthosi- 
phon pisum and Macro- 
siphum pisi 
Pectinophora gossypiella 
(pink bollworm), 197 
Pediculus humanus, 2, 39, 323 
Pegohylemyia jacobaeae, 270 
Pemphigidae, 142, 147, 
154 


Penicillium frequentans, 
368 


Penicillium gladioli, 368 
Pentatomidae, 65 
Peptone, 27 
Perezia pyraustae, 282 
Peridroma margaritosa, 
32 
Perilitus coccinellae, 169 
Periphyllus, 146, 153 
Periplaneta americana 
(American cockroach) 
ACH effect on, 306, 311 
aldrin effect on, 309 
y-BHC effect on, 305, 309 
DDT effect on, 304, 305, 
306, 307, 309 
haemocytes of, 2 
pigments of, 68 
sex attractants, 44 
SH-enzyme inhibitors 
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in, 315 
TEPP effect on, 312 
tissue culture, 28, 29 
Periplaneta fuliginosa, 305 
Perisierola emigrata, 179 
Peromyscus leocupus nove- 
borascensis, 402 
Perperus vermiculatus, 351 
Petrognatha, 122 
Petrognatha gigas, 119 
Phacellus, 123 
Phaedon cochleariae, 380 
Phagocytosis, 5, 6-7, 10- 
11 


Phanerotoma grapholithae, 
3 


Phaonia, 3 
Pharsalia saperdoides, 122 
Pheidole pallidula, 48-49 
Pheromones, 39-58 
definition, 39-40 
olfactory acting, 40-46 
marking scents, 45 
sex, 40-45 
orally acting, 47-53 
ant queen, 48-49 
honey bee queen, 47-48 
royal jelly determining 
factor, 51-53 
of termites, 49-51 
Philanthus, 224 
Philini, 126 
Philosamia ricini, 61 
Philus, 111 
Phlebotomus, 405 
Phoracanthini, 122 
Phormia, 2 
Phormia regina, 218 
Phratora purpurea, 92 
Phryganidia californica (Cal- 
ifornia oakworm), 292 
Phryneta, 119 
Phryneta aurocincta, 119 
Phryneta spinator, 129 
Phyllophaga lancelota, 44 
Phyllotreta, 169, 374, 378 
Phylloxeridae, 63, 140, 


Phylogeny, 227, 392 
Phymata, 128 
Phymatodes, 104 
Physalis, 92 
Physcus, 169 
Physocnemum brevilineum, 
103, 105 
Physonota alutacea, 267 
Phytoecia, 111, 119 
Pidonia, 103 
Pieridae, 66, 68, 282 
Pieris, 2, 222 
Pieris brassicae 
Apanteles glomeratus in- 
fection in, 294 
carotinoids of, 60, 61 
color preference, 220 
control by microbes, 
279, 280 
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food ingestion rate, 141 
limits on distribution, 194 
parasite relationship, 164 
persistence of bacterial 
infection in, 290 
pigments of, 68 
Pieris bryoniae, 219, 220 
Pieris napi, 219, 220 
Pieris rapae 
carotenoids, 60 
control by microbes, 279, 
280 
virus infections in, 287 
Pigments, 59-76 
anthocyanins, 65 
anthoxanthins, 65 
anthraquinones, 61-62 
aphrins, 62-64 
bile, 68-69 
carotenoids, 60-61 
insectoverdins, 68-69 
melanins, 73 
ommochromes, 69-73 
pterins, 65-68 
see also Coloration 
Pimpla bicolor, 168 
Pinaceae, 106 
Pine processionary cater- 
pillar, see Thaumeto- 
poea pityocampa 
Pink bollworm, see Pectin- 
ophora gossypiella 
Pipturus mysus, 108 
Piri-piri, 270-71 
Pissodes, 90 
Plagiohammus spinipennis, 


Plagithmysus, 119 
host specificity, 108 
Plagodis, 80 
Plague, 391, 393-97 
bacillus 
first discovery, 393-94 
and fleas, 393-97 
history of, 393-97 
sylvatic, 391 
Xenopsylla cheopis as 
carrier, 395-97 
Plasmodium falciparum, 
415, 417 
Plasmodium malariae, 415, 417 
Plasmodium ovale, 415, 417 
Plasmodium vivax, 415, 417 
Platycnemis, 221 
Platyptilia pusillidactyla, 
261 
Platysamia cecropia, 215 
cocoon construction, 215 
Plectrodera, 119 
Plectrura, 100, 120 
Plesiocorus rugicollis, 353 
Plodia, 43 
sex attractants, 43 
Plum curculio, see Cono- 
trachelus nenuphar 
Plusia gamma, 279 
Plutella maculipennis 
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DDT relations with, 321 
host finding of parasite for, 
168 
microbial control of, 280 
mortality in, 237 
Podisma, 227 
Poekilosoma, 122 
Pogonocherus hispidus, 
1 


Polistes, 210, 214 
Polistes exclamans, 294 
Polychrois botrana, 43 
Polyembryony, 177 
Polyethylene glycol, 366 
Pompilidae, 227 
Pompilus plumbeus, 228 
Popillia, 9, 10 
Popillia japonica (Japanese 
beetle) 
control by rickettsiae, 279 
insecticide residual tox- 
icity tests for, 321, 
327 
milky-disease, 290 
moisture and distribution, 
196 
nematode infection in, 288 
Population 
density-dependent mortal- 
ity factor, 295 
dynamics, 161, 251 
abiotic, 251, 252 
biotic, 251, 252 


experimental host-parasite, 


235-50 
biotic interactions effect, 
240-47 
relation to natural, 236- 
37 
in fields of aphids, 144-46 
host-parasite, 243 
physical environment ef- 
fect on, 237-39 
models of host-parasite 
interaction, 245 
mortality of, 127-30 
insect disease as factor, 
294-95 
natural, 237 
parasite and host, 168 
predator-prey, 242-43 
regulation of by diseases 
and parasites, 293 
and seed treatment, 368 
Populus, 91, 92 
Populus balsamifera, 91, 
92 


Porthetria dispar 
microsporidian infection 
in, 288 
sex attractant, 42-43 
stresses and virus in- 
fections, 292 
Potato aphid, see Macro- 
siphum solanifolii 
Potato flea beetle, see 
Epitrix cucumeris 
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Potato tuberworm, see 
Gnorimoschema oper- 
culella 

Prairie grain wireworm, 
see Ctenicera aeri- 
pennis destructor 

Predators 

of Cerambycidae, 127-29 

as distinguished from 
parasite, 161 

prey populations, 242-43 

see also Parasite 

Prickly pear, 262-65 

see also Opuntia 

Priocnemis exaltatus, 228 

Prionapterus, 122, 127 

Prioninae 

coloration of, 123 
cryptic, 122 
distribution, 100, 102 
economic importance, 111 
flight of, 116 
host specificity, 105 
as human food, 129 
longevity of, 113 
mating, 117 
oviposition of, 119 
sexual dimorphism, 121 
wingless forms, 126 

Prionocalus, 126 

Prionoma, 122 

Prionus, 103, 112, 121, 
128 

Prionus californicus, 121 

Pristiphora erichsonii 
(larch sawfly), 7, 170, 
280 

Pristiphora quercus, 94 

Probatius choliniformis, 
125 

Procecidochares utilis, 
252, 268 

Prociphilini, 154 

Prodenia, 11, 12 

Prodenia eridania, 4 

Prodenia litura, 43 

Promethea moth, see Cal- 
losamia promethea 

Prosoplus banki, 115 

Prospaltella perniciosi, 
173 


Protein synthesis, 11 
Protoparce quinquemaculata, 
280 
Protoparce sexta, 280 
Protazoa, 282 
Prunus americana, 92 
Psalidocoptus, 126 
Psalidognathus, 121, 123 
Psalidognathus superbus, 
121 
Psallus seriatus (cotton 
leafhopper), 379 
Psenocerus, 120 
Pseudaletia unipuncta, 288 
Pseudemys, 95 
Pseudomonas aeruginosa, 








280, 284, 289 

Psila rosae (carrot rust 
fly), 374 

Psylliodes chrysocephlala, 


Pterins, 65-68 

Pterocomma smithiae, 65 

Pteroplatini, 124 

Ptinus tectus, 200 

Pulex cheopis, 391 

Pulex irritans, 399, 405, 
406 

Pulex murinus, 391 

Pulex philippinensis, 391 

Pulex tripolitanus, 391 

Pulvinaria, 13 

Pulvinaria mesembryan- 
themi, 5 

Pupipara, 226 

Purpuricenus, 112 

Pyrausta, 164, 165 

Pyrausta nubilalis 

Bacillus thuringiensis as 
control for, 280, 283 

comparison of climates 
for, 199 

microsporidia in, 283, 
286 

Pyrethrin, 310, 322, 325 

Pyrethrum, 319 - 


Pyrgus, 78 
Pyrodes, 123, 124 
Pyrolan, 322 


Pyrotrichus vitticollis, 103 

Pyrrhoeoris apterus, 60, 
65 

Pythium ultimum, 367 


Q 
Q fever, 400 
R 


Ranova, 119 
Rattus, 402 
Red-banded leaf roller, see 
Argyrotaenia velutinana 

Reduviids, 9 
Reproductive behavior, 215 
Rhagionidae, 128 
Rhagionycha fulva, 117 
Rhagium, 103 

digestive enzyme in, 104, 


emergence of, 112 
feeding habits, 115 
parasite of, 128 
Rhagoletis cingulata (cherry 
fruit fly), 328 
Rhagoletis pomonella (apple 
maggot), 352-53 
Rhinatragini, 125 
Rhinoceros beetle, see 
Oryctes rhinoceros 
Rhinocorus nitidulus, 128 
Rhipidocerus, 121 





Rhizobium leguminosarum, 
373 
Rhizoctonia, 369 
Rhodnius 
blood coagulation in, 9 
haemocytes, 1, 2 
nutritive role of, 11-14 
types of, 4 
metamorphous in, 6 
tissue formation, 10 
Rhodnius prolixus, 24, 69 
Rhopalocera, 224, 227 
Rhopalopus, 100 
Rhopalosiphum maidis, 142, 
150 
Rhyacionia buoliana (Eur- 
opean pine shoot moth), 
193 
Rhynchaenus pallicornis 
(apple flea weevil), 351 
Rhynchites pauxillus, 351 
Rhynchophora, 90 
Rice water beetle, see 
Lissorhoptrus orysophi- 
lus 
Rice weevil, see Sitophilus 
oryza 
Rickettsia burnetii, 409 
Rickettsia rickettsii, 400 
Rickettsia typhi, 399-403 
Rocky mountain grasshopper, 
see Melanoplus spretus 
Romaleum, 105 
Romaleum atomarium, 130 
Ropica dorsalis, 111 
Rosaceae, 271 
Rosalia, 100 
Rotenoid, 337 
Ryania, 348 


Ss 


St. Johnswort (Klamath 
weed), 258, 265-67 
Salicaceae, 154 
Salix, 91, 92 
Salmonella enteritidis, 399 
Salmonella typhimurium, 
399 
Salmonellosis, 399 
Salvia aethiopis, 272 
Sembucus, 103 
Samia cynthia, 30 
San Jose scale, see Aspid- 
iotus perniciosus 
Saperda, 103 
damage by, 110 
host specificity, 106, 107 
oviposition of, 119 
Saperda calcarata, 118, 127 
Saperda carcharias, 129 
Saperda hornii, 112 
Saperda tridentata, 110 
Saphanini, 103 
Sarcophaga, 3, 9, 13 
Sarcophaga bullata, 5, 13 
Sarcophaga caranaria, 226 
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Sarcophaga falculata, 5 
Sarifer flaviramus, 121 
Saturnioidea, 228 
Sawfly, 2 
Scales, 281, 292 
Schematiza cordiae, 256, 
259, 267 
Schistocera gregaria, 141, 
143, 218 
Schizogregarina, 282 
Schizonympha, 378 
Schoenobius incertulus, 380 
Schradan 
control by 
of cotton insects, 379 
of frit fly, 374 
as systemic agent, 379- 
80 
Schreckstoffe, 40 
Schreiteria bruchi, 126 
Sciadella saltator, 127 
Sciara, 93 
Scolytus rugulosus, 353 
Scopeuma stercorarium, 
192 
Screw-worm, see Callitroga 
hominivorax 
Seed treatment for insect 
control, 363-88 
Selection, ethological, 169 
Semanotu 106 
Senecia jacobaea, 259, 269- 
70, 272 
Sevin, 3:38 
Sex 
attraction by scent, 220 
deter mination 
in arrhenotokous species, 
174-76 
in parasitic Hymenoptera, 
172-77 
meiosis in the haploid 
male, 174 
viability of haploid males, 
173-74 
dimorphism, 125 
forms in aphids, 146, 147 
isolation and songs, 221 
jump in Musca domestica, 
223 


ovigenesis, 178 
ratio and 
mechanics of fertilization, 
176-77 
responses to scent, 222 
Sex attractants, see Pher- 
mones, olfactory acting 
SH-enzyme inhibitors, 314-15 
Silkworm, see Bombyx mori 
Siphona irritans, 192, 334 
Siphonaptera, 390 
Sitophilus granarius, 191- 
92 


Sitophilus oryza (rice 
weevil), 78, 191-92, 
327 

Smerinthus ocellatus, 208 
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Smodicum, 104, 121 
Smynthurus viridis, 195 
Social releasers, 224-26 
Solenopsis molesta (thief 
ant), 378 
Solenotus begini, 179 
Somatidia, 102 
Songs, 209, 221 
Southern corn rootworm, 
see Diabrotica unde- 
cimpunctata 
Spalacopsis, 121, 122 
Spalangia drosophilae, 163, 
164 
Species, see Taxonomy 
Spermatogenesis, 174 
metabolic inhibitors of, 30 
tissue culture, 20, 22 
Sphingidae, 228 
Sphinx ligustri, 61, 68 
Spiders 
courtship, 224 
stereotyped motor pat- 
terns of, 212, 214 
waning of response, 218 
web building comparison, 
22 


Spilonota holotrephas, 259 

Spilonota ocellana, 353 

Spilopsyllus cuniculi, 398, 
403, 404 

Spirochaeta ctenocephali, 
409 


Spondylinae 
distribution of, 100 
host specificity, 105 
oviposition, 119 
symbiotes of, 103 
Spondylis, 100, 112, 119 
Sporotrichum globuliferum, 
129 
Spotted alfalfa aphid, see 
Therioaphis maculata 
Spotted fever, 400 
Spruce budworm, see 
Choristoneura fumi- 
ferana 
Stachytarpheta jamaicensis, 
272 


Stagmomantis limbata, 89 
Staphylococcus albus, 7 
Starvation tests, 255-56 
Steina rotundata, 409 
Steinernematidae, 282 
Stenagostus, 128 
Stenaspini, 122, 123 
Stenobracon deesae, 170 
Sterilization, 32 
Steracanthus undatus, 125 
Stereotyped motor patterns, 
212 


Sternotomini, 123 

Stictocephala bubalus, 353 

Stomatoceras rubrum, 167 

Stomoxys calcitrans, 334 

Strepsicrates smithiana, 
272 
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Stromatium, 115, 119 

Stromatium barbatum, 106, 
109, 113 

Stromatium fulvum, 104 

Stromatium longicorne, 
109 


Strychnine, 371 

Styloxus, 102, 112 

Sugar-beet wireworm, see 
Limonius californicus 

Sybra alternans, 111 

Syllitus, 117 

Sylvilagus braziliensis, 403 

Sylvilagus floridanus, 398 

Symbiosis, 103-5, 162 

Symbiote, 103, 144 

Synaphaeta, 112 

Syngamia haemorrhoidalis, 
261, 262 

Syrphus ribesii, 7 

Systematics, see Taxonomy 

Systox, 350, 355 

see also Demeton 


T 


Tabardillo, 399 

Tansy ragwort, 269 

Tarsonemus pallidus, 242, 
243 


Taxodiaceae, 106 
Taxonomy 
Cerambycidae, 100 
concepts of, 79-88 
multidimensional species, 
83-87 
nondimensional species, 
81-83 
parthenogenetic forms, 
87-88 
polytypic species, 83-87 
subspecies, 85-86 
typological species, 79- 
81 
of fleas, 391-92 
methods, 88-95 
biochemical, 95 
Coleoptera, 90-93 
Diptera, 93-94 
Homoptera, 90 
Hymenoptera, 94 
Lepidoptera, 94-95 
Orthoptera, 89-90 
species definition, 79 
see also Classification and 
Nomenclature 
TDE, 328, 332 
Telemone, 54 
Teleonemia lantanae, see 
Teleonemia scrupulosa 
Teleonemia scrupulosa, 
261, 262 
Teleonemia vanduzeii, 261 
Temnochila, 127 
Temperature 
in climate classification, 
189, 190 
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effect on 

aphids, 147 
Cerambycidae, 129-30 
emergence, 115 
host-parasite populations, 
238, 239 

host-seeking behavior, 
219 


insecticidal properties, 
7 


insecticide residues, 
324 
males in deuterotokous 
species, 176 
sexuality of uniparental, 
172 
treated seed, 366 
and humidity, 185-86 
insect development, 184- 
85 


limiting insect distribution 
cold, 192-94 
heat, 194-95 
in tissue culture, 30 
Tenebrio, 3, 4 
Tenebrio molitor 
DDT effect on, 304 
haemocytes of, 2 
and parasites, 8 
sex attractant, 44 
Tenebroides, 127 
Tenthredinidae, 2 
TEPP 
effect on roaches, 312-14 
lethal action of, 310, 313 
microbial control and, 
293 
Tereticus, 121 
Termites, 49-51, 227 
Tetanops myopaeformis 
(sugar -beet root mag- 
got), 378 
Tetranychus, 346 
Tetranychus desertorum, 
263 
Tetranychus opuntiae, see 
Tetranychus desertorum 
Tetraopes, 103, 123 
Tetrastichus, 259 
Tetrix, 227 
Tetropium, 112 
Tetropium gabrieli, 106, 129 
Tettigonia, 61 
Tettigoniidae, 89 
Thanasimus, 127 
Thaumetopoea pityocampa, 
278, 279 
Thaumetopoea processionea, 


Thecla bazochi, 261, 262 

Thecla echion, 255, 261 

Thelaxidae, 142, 146, 155 

Thelohania hyphantriae, 
282 


Thelohania similis, 288 
Thelyotoky, 172 
Therioaphis maculata (spot- 





ted alfalfa aphid), 380 
biological and microbial 
control of, 281, 293 
in distribution of fungi, 
285 
feeding habits of, 142 
fungi infection, 291 
seed treatment and, 380 
Thimet 
control by 
of cotton insects, 379- ‘ 
80 
of onion maggot, 374 
of seed-corn maggot, 
373 
seed treatment, 369, 378 
as systemic agent, 379- 
80 


Thiram, 374, 376 

Thonalmus, 126 

Thrips, 379 

Thrips imaginis, 353 

Thrips tabaci, 379 

Thyronectia balsamea, 109 

Ticks, 320, 389 

Tilia americana, 92 

Tillomorphini, 103, 124 

Tillyardia gigas, 122 

Tiphia matura, 167 

Tissue culture, 17-38 
amino acids, 26-27 
antibiotics in, 31-32 
characteristics of, 21-30 
culture flasks, 30-31 
embryonic determination, 

23 


energy source, 26 
hydrogen ion concentration, 
31 


media in, 24-30 
adenosine triphosphate, 
27 


amino acids, 26-27 
conditioned, 25 
energy sources, 26 
hormonal environment, 
27 
ionic composition, 25 
nucleic acids, 27 
other organic acids, 27 
tissue extracts, 28-29 
vitamins, 27 
methods of sterilization in, 
32 
morphogenesis and, 33 
organ, 23-24 
and pathology, 34 
pharmacology, 33-34 
sensitivity to growth in- 
hibitors, 32 
separation of cells, 32 
simple epithelia, 21 
substrates, 31 
temperature in, 30 
tracheation in, 22 
uses of, 33-34 
Tissue formation, 10-11 





Torymus druparum, 353 
Toxaphene 
control by 
of European apple sawfly, 
352 
of seed-corn maggot, 373 
fish sensitivity to, 337-38 
measurement of potency, 


residyal toxicity testing, 


327, 330, 332 
T59 test and, 336 
Toxoti, 103 


Tracheation, 22 
Tragiscoschema bertolonii, 
111 


Tragiscoschema wahlbergi, 
111 


Tragoscephalini, 123 
Tragsoma, 121 
Trialeurodes abutilonea, 379 
Trialeurodes vaporariorum, 
168, 239 
Triatoma, 404 
Tribolium, 53 
Tribolium castaneum, 248, 
321, 323, 325, 328 
Tribolium confusum, 248, 
322, 325 
Tribulus terrestris, 272 
Trichodectes canis, 406 
Trichoderma viride, 368 
Trichogramma cacoeciae, 
164 
Trichogramma minutum, 271 
Trichomesiini, 103 
Trichoplusia ni, 279, 293 
Trirhabda pilosa, 260 
Trithion, 348, 355, 373 
Tritogenaphis rudbeckiae, 65 
Trogoderma granarium 
(Khapra beetle), 200 
Trophamnion, 177-78 
Trypanosoma citelli, 404 
Trypanosoma cruzi, 390, 404 
Trypanosoma duttoni, 404 
Trypanosoma evotomys, 404 
Trypanosoma leporis-sylva- 
ticus, 404 
Trypanosoma lewisi, 390, 
403-5 
Trypanosoma nabiasi, 404 
Trypanosoma neotomae, 404 
Trypanosoma parkeri, 404 
Trypanosoma peromysci, 404 
Trypanosoma rabinowitschi, 
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404 
Trypanosoma soricis, 404 
Trypanosomiasis, 403-5 
Tsetse fly, see Glossina 
morsitans 
Tuber flea beetle, see Epi- 
trix tuberis 
Tuberolachnus salignus, 63 
feeding habits of, 140, 141 
142 
nutrition of, 143, 145 
Tucumania tapiocola, 263 
Tularemia, 397-99 
Tunga, 392 
Tunga penetrans, 407-8 
Typhlocyba froggatti, 353 
Typhlodromus, 242, 243 
Typhlopsyllus assimilis, 404 
Typhus 
endemic, 399 
epidemic, 400 
flea-borne, 399, 400 
Mexican, 399 
murine, 399-403 
Tyria jacobaeae, 259, 269-70 


U 


Ulex europaeus, 254, 269 

Ulmus americana, 92 

Uracanthus cryptophagus, 
110 


Uropoda, 408 
V 


Vanessa, 69 

Vanessa urticae, 70 

Verticillium, 281 

Vespa, 20 

Vesperini, 126 

Verperus, 103, 111 
feeding habits, 115 
oviposition of, 119 
rootfeeding adaptations, 

127 

Viruses 
in Cerambycidae, 129 
diseases, control of, 380 
and insecticides, 293 
latent infections, 284, 286 
persistence of, 290 
pest control with, 278-79 
physical factors and, 292 

Vitamins, 27, 52 

Viteus vitifoliae, 142, 143 
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Volumnia westermanni, 111 
WwW 


Wasps, 124, 126 
Wattle bagworm, see Koto- 
chalia junodi 
Weather, 324 
see also Bioclimatics 
Web building, 212, 214 
Western raspberry fruit- 
worm, see Byturus 
bakeri 
Wheat sawfly, see Cephus 
cinctus 
Wireworms 
control of, 364, 365, 368, 
369-72 
Woolly apple aphid, see Eri- 
soma lanigerum 


xX 


Xanthium, 260 
Xanthium pungens, 271 
Xanthium strumarium, 271 
Xaurus bennigseni, 121 
Xenopsylla cheopis 

history of, 391 

murine typhus in, 400, 401 

as plague carrier, 395-99 
Xenopsylla pachyuromydis, 

391 


Xenopsyllus cleopatrae, 409 
Xixuthrus heros, 121 
Xixuthrus microcerus, 121 
Xordini, 128 

Xyloteles, 102 
Xylotrechus, 107, 112, 


Xylotrechus insignis, 103 

Xylotrechus quadrimacula- 
tus, 102 

Xylotrupes, 11 

Xystrocera globosa, 104-15 

Xystrocera nyassae, 117 


Z 


Zelliboria, 125 
Zeuxideplosis giardi, 265, 
266 


Zootermopsis, 50 

Zygaena carniola, 285 
Zygaenobia intestinalis, 285 
Zygrita diva, 123 





